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Quadralic Equation

For the equation ax2+6v.+6=9,

Binomial u.pansion

Mathematical Formulae

I. ALGEBRA

-b+ b2 - 4ac

2a

G+b\' =a'*?\o"u*(n\o[r] 12)

where z is a positive integer * 
[, =

*,t, *...*(")o,.,b, +...+b, ,
['J

Identities

Formulae for lABC

nl n(n -r)...(n-r+l)
(n - r)trt rl

2. TRIGONOMETRY

sin2 l+cos'l =1

s?*2 A =l+tanz A

cos ec2 A =l+ cnt2 A

sin(z t a) = sin zcosB s coslsin B

cos(,4 t r) = cosZcosB + sinlsin B

/ -\ tatA*tanBtatrlA!Bl=-\ / l+tznAtznB
stn2A = 2sin A cos A

cos2A = cos2 A-sinz A=2cos' A-l=l-Zsir.z A
21il,4

tanzA = 

-

|-lfrnz A

d b c

sinl sinB sinC

a2: b2+c2-2bccosA

L=!bcsnA
2
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1
2x+1 .

The curve y = intersects the line / +.r = 7 at the points P and O.' x-l
Find the coordinates ofP and of Q.

1

t3l

and t3l

2 The quadratic equation -x2 -4x+5=0 has roots and p, where a>0
d

(D Find the value of a and of p .

(ii) Hence, or otherwise, form a quadratic equation whose roots af,e
p'
d

B

3 (a)

a'

Find the values ofp for which the line y = )7e -3 is a tangent to the curve

y= px2 +6x+ p-6.

PartnerlnLearning
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t3l

t4l

4

(b) A prism with volume 3("r'? - 5) cm3 has a base area of (x - 1) cm'z . Calculate the

range ofvalues ofx for which the height of the prism is greater than l0 mm.

The polygon consists of a squar e ABDE of side length (4-rE) m and a triangle BCD

with cD: 1J7++; -.
B

Find

(i) the perimeter ofthe polygon, expressing your answer in the form of a +bJi ,

where a and D are integers,

the area ofthe polygon.

A

C

(iD

t2)

t2)
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s (a) Show that the largest prime factor of 125(5') - 5' - 100(5' '?) is 5 for all positive

integer values of ,t. 121

(b) t3l

The population of a new town is given byP = 250342e0!12' , whYre t = 0 represents the population

in the year 2000.

(i) Find the population of the new town in the year 2010. Round offthe answer to

the nearest whole number. tll

(ii) Find the year in which the population will be 320,000. l2l

(iii) Find the minimrrm number of years required for the population of the new town

to be at least doubled from tho year 2000. t3l

Given that 8' 
= 

5t' 
. find the value of 6' .s', 27''

6

7 Solve the following equations:

(a) logn64 =2logr(2x) -logr(-x- 1),

o) -L-z =to(r-").
log, e

8 variables.r andy are connected by the equation y=a'*b,whetea andb are constants'

When a graph of lg y is plotted against x, a sfraight lino passing through the points (3 , 1 )

and (6, 4) is obtained.

Find

(r) the value ofa and of6,

(ii) the coordinates ofthe point on the line at which lgy=2x-4 .

PartnerlnLearning
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t4l

t3l

t4l

t3l
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e Express tfi;#inpartialfractions. t5l

10 A function f defrned by f(:r) = 2x3 + px2 + qx +15 , wherep and q are constants, has a factor of

x-5 and leaves a remainder of 12whendividedby.r+1.

Find the value of p and, of q.

Find the remainder when f(.r) is divided by 2x - 3 .

11 Given that g(x) =3x3 - 4x' -18x+9 ,

(iD

show that (x-3) is a factor of g(:),

hence solve the equation A(r) = 0 .

t2
O

y = 6-l2x+31

(i)

(ii)

(D

t3l

t1l

t1l

t3l

RP
o x

The diagram shows part ofthe gaph y=6-l2x+31 .

(a) Find the coordinates of P, Q and R. t4l

O) On separate diagrams, copy and use your graph to determine the number of solutions of

the equation 6-l2x+{=nx-1 v5*

(i)

(ii) m=--
2

PartnerlnLeaming
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13 (i)

6

Find in descending powers of x , up to and including the x3 term, the terms in the

expansion of
7

3x--
x

t1l

t3l
5

3(ii) Find the term independent of .ro in the expansion of 4X
x

14 The diagram below shows part ofa polygon.

The three vertices of the polygon are givenby P (2,8) , I (8, 16) and R (16, 10)

v
Q (8, 16)

R (16, l0)

P (2,8)

(D Showthat /PQR=90'.

(ii) Find the equation ofthe perpendicular bisector ofPp.

The perpendicular bisector of PQ intersects the line 3/ = 4x -9 at point ,1.

(iii) Show that the coordinate of.i is (9,9).

(rD Determine if points P, .R and.! are collinear.

(v) Find the area ofPQS.

End ofpaper
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I 2x +l_+x=
x-1

7

2x+l+ x(x -l) =7(x -l)
2x+1+ x2 - x=7 x-7
x2 -6x+8=0
(x-4)(x-2) =0

x=4 x=2
l=3 ot Y=5
(4,3) (2,s)

M1

M1

A1, A1
t4t

2i L*f=a
a
p_

-5
d

0:-5a
L-so =-q
d

Sub b=-5a, 1-5a2 =4a
5az -4a-7=0
(5a + lXa -l) = 0

o=t o, o=-ltq, oro)

B =-s

M1

BI (must reject)

B1
t3t

2ii
Newsum: #.*:t'.$=,
Newproduct: L * P::;*C$-: 0s

New Equation: x' -20x-125 =0

MI

l\11

B1
I3l

3t )16-J = px2 +6x+ p-6
px2 +4x+ p -3 =0
4'z -4@)(r,-3)=0
4p'-t2p-16=o
p'-3p-4=o
(p +L)@'a\ =o
p=-l or P --4

M1

M1
A1 (both ans)
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3b 3(.r' - 5). ,>t
x-l

3x2 -15 > x-l
3x2 -x-14>0
(3x-7)(x+2)>0

a

x < -2 (reJ) o, "rZ

M1

M1

81, BI
l7t

4a BC= 1+-Ji1' +1Ji++1' m

rc-8",1i+2+2+}Ji +16

=$b
--6
Perimeter : 3(+Jr)+6+(J2+4)
:22-2J'

M1

AI

l4l

b I

^ @-Ji1'+11Ji+n1gJi)Area=' 2'
=2s-8J'

M1

A1

= s' (tzs -r - 4)

= s'(120)

= 5'(23 x 3x 5)

Largest Prime Factor: 5

B1

A1
b g' 53-'

5' 27',
g, x27' =5v'x5'
216'=5'

63x _ 53

6'=5

M1

B1
A1

tsl
6i P = 250342eo otz'

=282259.82

=282260 B1

PartnerlnLeaming
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6ii 320000 = 250342e0 
otz'

.,,(32oooo) = o.olz,
\2s0342 )

( 32oooolnl 

-

\2s0342
0.012

--20.46

Yeat 2020

M1

B1

6iii 282259.82x2

-- 564519.64

564519.64 = 250342eo 
otzt

n(s64sre'@\=o.otzt| 2so342 )
( s64s19.64\lnl-l| 2so342 )

0.012

= 67.76

=68

M1

MI

A1
t6l

7a logo 64 = 2logr(2.r) - log, (x - 1)

log.43 = logr(2r)'? -logr(x- l)

,=*,[5)
27=gx-l
27x-2't =4x2

4x2 -27x+27 --0

e27)'z -4{4)(27)-e2Dr
2(4)

x =1.22 or x = 5.53

MI

M1

M1

Al (both ans)

l7l

b | 
-2 =lo(*-"1

log,e

log,x=ln(x-e)+2
lnx = ln(r -e) + lne2

x=e'(x-e)
x=e'x-e'
x(e2 -11= s3

MI

M1

PartnerlnLeaming
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e

e' -l
x =3.14

A1

8i lgy=(x+b\lga
lgy = xlga+blga

lgy =(x+b)Lga
_ 4-llsa=-" 6-3
lga =l
a=10

Suba=0and(3, 1)

l=3+b
b=-2

M1

A1

M1

A1
ll 2x-4 = x -2

x=2
Subx:2,
tgv =2(\-a
.Y = 100

_t

(2,0)

M1

MI

A1
t7l

9 x'-5x'-ix-6 - 2x2 +7x+6
x'(x -3)x' 1x -31

2x2 +7x+6 AB C

x x' x-3x'1x -31
2x2 +7x+6= Ax(x-3)+ B(x-3)+Cx2

Subx:0

6---38(x-3)+Cxz
B =-2
Subx:3

2(3)'1+7(3)+6=9C

45 =9C
C=5

Subx=l,B=-2,C:5

B1

B1

B1

Isl

BP- 126
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BI

B1

15 -- -24+9
6=_2A
A=-3

x' -5x' -7 x-6
=1-

x'1x -37

2+7 +6= A(-2)+-2(-2)+5

-3-2 5

-+-+-x x' x-3
32 5

=l+ - +- z ----1x x x-J

Al (both ans)

M1

M1

10i

By remainder theorem,

f (-t)--t2
2(-l)3 + p(-l)'1 + q(-l) + 15 = 12

p=-t+c- Q)

Sub (1) into (2):

q = -53 -s(-l+ q)

q=-53+5-5q
6q = -qg
q=-g

(1)

P =-9

By factor theorem,

.f(5) = 0

2(5)3 + p(S)'z + q(5)+ls = 0

25p+5q =-265
5p+q=-53
q = -53-5p

4AI

By remainder theorem,

rrlt=z<)r -s,lr'-r,
= -10.5

1l *,t
2

lt

BI

11i

since g(3)=0, -r-3 is a factor by factor theorem.

c(3) = 3(3)'-4(3)'? -18(3)+ e

=81-36-48+9
=0

BP-127
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11ii 3xz +5x-3

r-J fx3 - 4x2 -l8x+9
5X -tX

5x2 -l8x
5-x- - l5-r

-

-3x+9
-3x +9

.'. g(x) = (x-3X3 x2 +5x-3'S

Given g(:) = 0

(x-3)(3x'?+5x-3)=0

x=3 or x= -5+ 5'z - 4(3)(-3)
2(3)

x=0.468 or x=-2.14

M1

M1

A1 (all 3 ans)

t4t
72a AtPandR,y:0

0=6-l2x+31

lzx+\=e
2x+3=6 or 2x+3=-6
.r = 1.5 or x=-4.5
P(4.s,0), x(l.5,0)

AtQ,2r+3=0
.r = -1.5
t=6
Qer.s,6)

M1
A1, A1

A1

BP- 128
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M1

AI

bi

Since there is only I point of intersection,

Number of solution(s) : 1

t\I1

AI
Since there are 2 points of intersection,

Number of solution(s) : 2

bii

3E /End of Yea! Exrminatiotrs/ Paper l/ 2018
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13i
(.-i)' =,.(l),(-:) .(;), (

= x' -2lxs +189x' + ..,

1

I-x

B1

13ii
=[l)t*'r'1 3

)
Tur

x

r5)- [,J
r5)- 
[,,

1*y",'-'1-r1'(j)

(+;'' (-:;' , I5 5.

Comparing powers:

15-5r=0 ) r=3

,. =(t\to,'Y( -a" l3/' '\,'
=4320

i

MI

MI
A1

t4i 16-8 16-10frraxfroa=gr"s_16

86
6-8

=-l

M1

A1
14ii MPa=$,12)

n= -,9rsl+"
8"

c =151
4
JJy=_ 
4x+t5_

M1

A1

14iii 3 -_3 4 ^--.r+l)-=-ir-J4 4 3

ftl*-- zr412
x=9
y=9-+S(9,9)

M1

B1

l4iv Since they have the same gradient ,

I*n=i
1mo=7=mo

And they share a common point R, they must be collinear.

M1

B1

t4

PartnerlnLeaming
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1 4( ) 1
2

2

8

9

9

8 zl

sl
X

Area of triangle PPR = t6

= 25unitsz

BI
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